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© Method of coding information in the form of bar codes, a 
implementing these methods. 



method of reading the latter and devices 



) The coding method consists, after representing each item of information by an m-bit word of 
expressing this word in code, representing each bit by a bar with a first or second reflection factor of 
unit width, according to whether the bit is equal to "O" or "I", the Juxtaposition of two or more bits of 
the same binary value being represented by a single bar of a width greater than the unit width and an 
actual multiple of 2 n times the unit width, n being equal to the number of juxtaposed bits. 

A reading method consists, in an initial cycle, of determining the unit width of the bars with each of 
the factors by measuring the time elapsed during scanning, with an optical reader, between two 
successive factor transitions for a series of bars of identical width and equal to a predetermined multiple 
of the unit width ; storing this width, storing the corresponding logic state ; and updating the unit width 
in the course of the measurement of the width of each bar in the series. This method may also include an 
iterative cycle consisting, after the measurement of the width of the last two bars in the said series, of 
comparing the width equivalent to the scanning time for the subsequent bar with the same factor as the 
bar which enabled the unit width to be determined with predetermined threshold multiples of the unit 
width. 

Devices implementing these methods are also provided. 
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The present invention concerns a method of coding information in the form of bar codes, and a method 
of reading the latter. The present invention also concerns devices implementing these methods. 

Here, "barcodes" is intended to mean any system of coding information, notably alphanumeric characters, 
by means of the juxtaposition of bars having, in alternation, a first and then a second reflection factor suitable 
5 for optical reading, and having variable thicknesses. Examples are, amongst known standard codes, the codes 
known as "UPC", "CODABAR", "Two out of five interlaced", representing numbers as well as a few special 
characters, and also "Code 39". "Code 93" and "Code 128", the latter enabling all the characters in the ASCII 
table to be coded. 

When a system for coding information in bar-code form is chosen, it is necessary to select the system hav- 
10 ing an alphabet which is sufficient for the requirements of the application. This is because some systems are 
only able to represent figures or even a few special characters. This is the case with the "CODABAR" code. 
Others offer a more extensive character font, including for example the alphabet (Code 128 for example). 

Depending on the application envisaged, the reliability of reading, that is to say the risk of error in inter- 
preting a bar code, may be a determining factor and may necessitate the choice of a coding system affording 
15 a self check on each character. 

The means of printing bar codes and the readers used may be sources of certain limits with regard to the 
use of these coding systems. 

When information is coded in the form of bar codes, it is sometimes necessary to take into account the 
density of the information which may be stored, that is to say the maximum number of characters which can 
20 be coded on a given length of bar code. 

The extent of the font has an influence in particular on the density of the information stored in a bar code. 

For a resolution of 1 90 pm (that is to say the smallest vertical line, or bar, will have this width) and a ratio 
of 2.2:1 (the ratio between a small line and a wide line), the "Two out of five interlaced" code system enables 
approximately 7 characters per cm to be coded. 
25 For a resolution of 200 um (that is to say the smallest vertical line will have this width) and a ratio of 2.25: 1 

(the ratio between a small line and a wide line), the "Code 39" system will enable approximately 3.7 characters 
per cm to be coded. Code 93, for a resolution of 200 um, can achieve a resolution of 4 characters per centi- 
metre. 

If it is desired to increase or reduce this density, it is then necessary to modify the width of each of these 
30 vertical bars. 

Nevertheless, since these bar codes are printed on conventional printing systems, such as a laser printer, 
the minimum width of a vertical bar must necessarily take account of the resolution of this printer. In addition, 
even if such bar codes are successfully printed, it is necessary to use bar-code readers with an increasingly 
fine resolution: such readers then become complicated, expensive and inconvenient 
35 This is all the more true if it is desired, for reasons of cost to use readers of the optical pen type. With 

this type of reader, the movement of the beam over the barcode is provided by the user. The speed of scanning 
the bar code is therefore directly dependent on the user any variation in this speed of movement interferes 
with the quality of the reading and introduces errors in interpretation between a wide bar and a narrow bar, 
especially if the ratio between the two is low (around 2), sometimes necessitating several scans before it is 
40 possible to obtain correct capture. This problem is inconvenient for the user. 

Thus, for practical reasons, the minimum width of a vertical bar is necessarily limited. 
On the other hand, if it is desired to store a large amount of information within a single bar code, it is nec- 
essary to produce bar codes of a fairly long length. Because of their length, the bar codes produced in this 
way prove to be fairly impractical to use. 
45 In general terms, the present invention aims to mitigate these drawbacks by making it possible to increase 

the density of information stored per unit length of bar code. 

This object is of all the more interest to the inventors since they use, within the scope of French patent 
application No 93.10352, bar codes for controlling a facsimile machine with regard to its operation, notably by 
storing the numbers of correspondents on bar codes which the user will subsequently scan with an optical 
so pen in order to send a fax. 

The inventors first of all sought to develop a method of coding information (notably alphanumeric informa- 
tion) in the form of bar codes in which the density of information per unit length is high. 

At the same time the inventors sought to develop such a method favouring, from the point of view of size, 
sequences of figures, within the framework of application to the control of facsimile machines. 
ss The inventors also sought to develop a coding method making it possible to maintain high ratios between 

wide bars and thin bars, this guaranteeing, even for high densities, a high success rate at first reading and 
consequently a convenient use of readers of the optical pen type. 

The inventors also sought to provide a bar code of simple structure, which can be used, when transcoding 
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information to be coded and expressing it in bar code form, by means of logic devices of simple structure and 
with conventional printing means within an office machinery environment 

Finally, the inventors, in a similar manner, sought to develop a bar code of simple structure which, when 
decoding bar codes, can be used by means of logic devices which have a simple structure and are conse- 
5 quently inexpensive. 

Thus the object of the present invention is first of all a method of coding information in bar code form, char- 
acterised in that it consists of: 

- representing each of the items of information to be coded by a so-called "simple" binary word of m bits, 

- expressing the binary word as a bar code: on the one hand by representing, in order of appearance in 
io the binary word, each of the bits by a bar with a first or second reflection factor and of a predetermined 

unit width depending on whether it has a binary value equal to "0" or "1 "; and on the other hand by rep- 
resenting a juxtaposition of two or more bits of the same binary value by a single bar having the reflection 
factor corresponding to this value and having a width greater than the said predetermined unit width, 
the greater width being an actual multiple of 2" times the predetermined unit width, n being equal to the 
15 number of juxtaposed bits. 

In a preferred embodiment, the said actual multiple is chosen to be equal to one. 
By means of these arrangements the coding method mitigates the drawbacks set out above. 
It will be observed first of all that the coding structure for the information (the latter usually consisting of 
alphanumeric characters) is simple since it initially involves a transcoding of the said information in binary form, 
20 and then an expressionof the trarecdding consisting of allocating a bar having a first reflection factor to one 
of the logic values "1" or "0", and a bar having the other reflection factor to the other logic value. 

In addition, the representation of a sequence of several bits of the same logic value is particularly simple, 
since it consists of allocating, to the group of bits of the same value, a bar whose width increases with the 
number of juxtaposed bits. 

25 In this regard, the progression law chosen (2°, "n" being equal to the number of juxtaposed bits of the same 

logic value) is particularly simple to implement with the current logic means. 

In addition, such a law affords an appreciably more reliable decoding than in the case where the greater 
width increases in a simply linear fashion as a function of the number of bits of the same logic value. A pro- 
gression of the bar widths according to the invention advantageously makes it possible to compensate for va- 
30 liable scanning speeds of the optical pen used for decoding. 

Moreover, for the same resolution of a reading or graphical representation, for example printing, device, 
a very appreciable increase in the density of characters per unit length is found, notably compared with the 
codes of the prior art mentioned above. 

Advantageously, in a preferred embodiment, and according to another characteristic of the invention, when 
35 several items of information have to be coded on a single bar code, the binary words representing each of the 
said items of information are juxtaposed in order to form a single, so-called "complex", binary word; each com- 
plex binary word being expressed as a bar code in the same way as simple binary words. 

By virtue of this characteristic, it is possible to reduce the size of a bar code including several items of 
information still further. This is because, in the prior art, and notably in Code 39, each character coded in the 
40 form of a bar code must be separated from the other characters by a gap, which increase the size of an overall 
bar code including several characters and means that the decoder must perform a special processing. By virtue 
of the present invention, the binary words are juxtaposed, no spacing therefore being present between them. 
The density of the information is thereby increased and the complexity of the decoder decreased. 

According to another characteristic advantageously used in a preferred embodiment of the method accord- 
45 ing to the invention, the said predetermined unit width is the same for the bars with the first reflection factor 
and for those with the second factor. 

This characteristic affords a particularly easy use of the coding method. Indeed, the allocation of the same 
predetermined unit width for the bars with the first reflection factor and those with the second factor is an ad- 
ditional simplifying factor in the use of the method according to the invention. In this way, it is found that one 
so of the aims of the present invention, namely the simplicity of use, is achieved, which is not the case with other 
coding systems mentioned above. 

The coding method according to the invention also has a particularly high degree of security, because of 
the fact that the binary coding of the information is performed in m bits (seven in a preferred embodiment). 
This makes it possible, at the end of the reading, and as detailed below, easily to check the presence or absence 
55 of a bit, by carrying out a modulo m counting of the data bits recognised. 

In this preferred embodiment, the binary words representing information are framed between a binary 
word representing the start and a binary word representing the end of the bar code, with predetermined struc- 
tures. Such arrangements make it possible to limit reading errors to an even greater extent, whilst giving the 
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logic a simple means of determining the start and end of the complex word coded in bar code form. 

Advantageously, in the preferred embodiment, when the information to be transmitted consists essentially 
of series of figures, there are allocated, to the latter, binary words whose transcription in bar code form, in ac- 
cordance with the method set out above, is the shortest possible, whilst the other binary words are allocated 
to the letters. By means of this arrangement, the density of coded characters is increased still further when 
the latter consists of figures. This arrangement is particularly advantageous in the application of the invention 
to the field of facsimile transmission. 

Another object of the present invention is a device for coding in accordance with the method defined above. 
According to this aspect of the invention, the device is characterised in that, in order to enable it to generate 
codes according to the method defined above, it includes a central unit suitable for executing programs loaded 
in memory means, means enabling a user to enter characters intended to be coded, means suitable for rep- 
resenting bar codes graphically, and memory means in which in particular a program implementing the steps 
defined by the above coding method is loaded. 

Another object of the present invention is a method of reading information coded in barcode form by means 
of the method defined above, characterised in that it consists, in an initial cycle, of: 

- determining the unit width of the bars with the first and second reflection factors by measuring the time 
elapsed during scanning, with means for the optical reading of information coded in bar code form, be- 
tween two successive factor transitions for a series of bars of identical width and equal to a predeter- 
mined multiple of the said unit width; 

- storing the unit width thus determined; 

- storing the logic state corresponding to the reflection factor of the bar measured lastly; and 

- updating the unit width as a function of the actual width measured during the measurement of the width 
of each of the bars in the said series of bars. 

In a preferred embodiment the reading method also includes an iterative decoding cycle consisting, after 
the measurement of the width of the last two bars in the said series, of: 

- comparing the width equivalent to the scanning time of the subsequent bar with the same reflection 
factor which gave rise to the determination of the unit width with predetermined, so-called threshold" multiples 
of the unit width. 

These arrangements advantageously afford a reliable decoding of the barcodes coded in accordance with 
the method according to the present invention. 

Another object of the present invention is a device for reading bar codes using the reading method defined 
above and which includes a central unit suitable for executing programs loaded in storage means, means for 
receiving information coming from means for the optical reading of information coded in bar code form, means 
for measuring the scanning time of at least some of the bars in the code, memory means in which in particular 
a program implementing the steps defined by the above reading method is loaded. 

Advantageously, the reading device also includes means for the optical reading of information coded in 
bar code form and the said means of receiving information consist of a means of connecting the device, to 
which the optical reading means are connected. 

In addition, the devices for reading and producing bar codes may of course form part of a single device. 

Other characteristics and advantages of the invention will emerge from a reading of the following descrip- 
tion, with reference to the accompanying drawings in which: 

- Figure 1 is an example of a bar code resulting from the use of a preferred embodiment of the coding 
method of the present invention; 

- Figure 2 is a block diagram of a device for producing and reading bar codes according to the preferred 
embodiment; 

- Figure 3 shows a simplified example of a bar code, its binary transformation, and the content of registers; 

- Figures 4a and 4b show the flow chart for the bar code reading program according to the preferred em- 
bodiment of the present invention; and 

- Figures 5a and 5b show the flow chart for the bar code printing program according to the preferred em- 
bodiment of the present invention. 

The preferred embodiment will moreover be described with reference to Table I below. 

The method of coding information in bar code form consists, in a first step, of representing each of the 
items of information to be coded by a so-called "simple" 7-bit binary word. 

Table I below shows examples of information (in this case alphanumeric characters for the most part) to 
be represented in the form of bar codes and the simple binary word which has been allocated to each item of 
information. The allocation procedures applied by the coding method according to the preferred embodiment 
are given below. 

The simple binary word is then expressed in bar code form, on the one hand, by representing each of the 
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bits, in order of appearance in the binary word, by a black or white bar of a predetermined unit width depending 
on whether it has a binary value equal to "0" or "1". 

In the present case, the value "0" is represented by a white bar, whilst the value "1" is represented by a 
black bar. 

Moreover, in this step, a juxtaposition of two or more bits of the same binary value is represented by a 
single bar having the reflection factor corresponding to this value, that is to say it is black or white in colour, 
and having a width greater than the predetermined unit width and increasing according to the number of jux- 
taposed bits of the same value. 

In this preferred embodiment, the unit width of a bar, whether black or white, is approximately 200 urn, 
210 urn in the embodiment chosen and depicted. As for the greater width, this is an actual multiple, in this case 
equal to one. of 2" times the predetermined unit width, n being equal to the number of juxtaposed bits. 

Thus, for example, a bar representing the juxtaposition of three bits of the same binary value will have a 
width equal to eight times the predetermined unit width. 

In this way, representing a bar by the letter "b" or "n", in accordance with its respective colour, white or 
black, preceded by the letter "L" indicating the unit width or the term "2 n L" if its width is a multiple equal to 2" 
times the unit width "L", a binary word such as "0101101" will be represented as follows: 

0101101 = Lb Ln Lb 24_n Lb Ln 

The width of a bar code representing this binary word corresponding to the f igure "3" in Table I will therefore 
in total be equal to nine times the unit width "L". 

Likewise, the binary word "101 0001", which Is the binary representation of the letter "VV" in Table I, will 
be represented as follows: 

1010001 = Ln Lb Ln 2*Lb Ln. 

According to another characteristic of the preferred embodiment, when several items of information have 
to be coded on the same bar code, the simple binary words each representing items of information are juxta- 
posed in order to form a single so-called "complex" binary word, each complex binary word being expressed 
as a bar code in the same way as the simple binary words. 

Thus, if it is desired to express, in the form of a bar code, the sequence of two items of information rep- 
resented respectively by the simple binary words "0101110" and "01 01 1 01 ", this will result in expression in the 
form of a bar code of the complex word "01011100101101", in the same way as a simple binary word. This 
means that the bar code representing the above two simple binary words will have the following structure, 
adopting the above symbolic representation: 

01011100101101 = LbLnLb2 3 Ln2 2 LbLnLb2 2 LnLbLn 

As can be seen here, the two simple binary words have been merged into a complex binary word which 
is the simple juxtaposition of these two simple binary words. It is therefore not necessary to present in bar 
code form any space between two binary words representing information, a separation between two succes- 
sive items of information to be expressed in bar code form which was generally followed by the methods of 
the prior art 

This of course reduces the width of the result bar code to a considerable extent The complexity of the 
decoding interfaces for this type of bar code is also reduced compared with those known in the prior art 

According to two other advantageous characteristics of the preferred mode of implementing the invention 
described here, amongst the binary words of seven possible bits: 

- only the simple binary words which do not contain a sequence of more than four bits of the same value 
are retained; and 

- only the simple binary words which do not begin and/or end in a sequence of more than two bits of the 
same value are retained, so that neither the simple binary words nor the complex binary words resulting 
from the juxtaposition of these simple binary words include a sequence of more than four bits of the 
same value. 

Indeed, because the juxtaposition of two or more bits of the same value is represented by a single bar, 
the width of which is a multiple, in this case a whole multiple, of the unit or basic predetermined width, it is 
advantageous, within the scope of the aim of the present inventbn, and if it is not necessary to have available 
all the binary words which can be achieved with seven bits, to limit the juxtaposition of bits of the same value 
to the maximum possible extent 

It will be noted that in other variants, the first characteristic may be used alone. 

From this selection there remain the simple binary words appearing in the "binary word usable" column 
in Table I. 

It will be observed that by virtue of the previous two characteristics, the widest bar obtained by means of 
the coding method according to the preferred embodiment is 16 times the unit width. 

If, in addition, it proves that within the framework of a given application, the number of items of information 
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to be coded is less than the number of simple binary words which can be used, it is possible to remove additional 
binary words from the list of binary words usable which has just been established. 

As a corollary to the application of the two selection steps which have just been mentioned, simple binary 
words having four bits of the same value and those beginning and/or ending with two bits of the same value 
5 will be removed initially, commencing of course with those with the most unfavourable characteristics, that is 
to say those leading to the longest bar codes. 

In the present preferred embodiment, this thereby gives the selection presented in the "binary word used" 
column, the binary word used having a cross in the corresponding box. 

The "associated character" column in Table I indicates which information to be coded was allocated to the 
10 corresponding binary word used. 

The information to be coded is in this case the letters of the alphabet, figures 0 to 9 and two common sym- 
bols fT and space). 

As can also be seen in Table I below, two items of information relating to the size of the characters, upper 
or lower case, have also been associated with two binary words. Thus, if it is desired to represent a lower case 

is letter in bar code form, it will suffice, using the coding method according to the preferred embodiment, to rep- 
resent in bar code form the sequence or juxtaposition of simple binary words relating on the one hand to the 
simple word concerning the change to lower case and on the other hand the simple binary word relating to 
the letter chosen. Return to the coding of upper-case letters will be effected by coding, after the letter to be 
coded in lower case, the simple binary word relating to upper-case characters, this type of character being 

20 chosen by default 

After the implementation of these selection steps, the simple binary words leading to the shortest bar 
codes were also, at the time of the binary representation of the information to be coded, allocated to the items 
of information which are statistically the most frequently used. 

In the present case, if reference is made to Table I, it will be noted that the order of preference is figures, 
25 then vowels and then consonants. 

This proves particularly advantageous in an application where figures are the most frequently used, and 
particularly in the field of facsimile transmission where these are used for making up the fax numbers of the 
addressees of the faxes. 

By thus giving preference to the shortest bar codes, the risk of reading errors is reduced to the maximum 
30 possible extent 

According now to a particularly advantageous additional characteristic of the preferred embodiment, a sim- 
ple binary word referred to as the "start of bar code" word and a simple binary word referred to as the "end of 
bar code" word framing the said binary word representing the item or items of information are juxtaposed with 
the binary word representing the item or items of information to be coded (a simple or complex binary word 
35 respectively), and the complex binary word thereby obtained is expressed as a bar code. 

These start and end words, which are different in length from the simple binary words, are used to enable 
a bar-code reader to recognise the start and end of a bar code. Each of these words is in the form of a complex 
word of two simple binary words, the first of which is a common simple binary word which has been referred 
to as "function" in Table I below. The other seven bits of the start and end words are respectively represented 
40 by the simple binary word "2" and the simple binary word "0" in this same Table I. 

The alternation of "0" and "1" enables the bar-code reader, as described below, to determine the unit width 
of each bar, black or white, and to recognise the start of the representation of the information proper after this 
alternation. 

In addition, as also described below, a modulo 7 counting of the decoded bits of the bar code makes it 
45 possible to locate any error in reading and/or decoding in the coded information, since all the characters are 
coded in seven bits. 

In addition, the differentiation between the start word and the end word enables the direction of reading 
(left to right or vice versa) of the bar code to be recognised. It will also be observed, referring to Table I, that 
the binary word called "function" and the binary word "0" have respectively at their start and end the binary 
so value "1". 

Every barcode thus expressed by means of the method according to the preferred embodiment thus has 
a black bar at its start and end. In this way any problem resulting from the non- reading of a white bar at the 
start or end of a bar code is avoided. 

A bar code produced in this way. by means of the coding method according to the preferred embodiment, 
55 is shown in Figure 1 . Here the sequence of alphanumeric characters "H" and "3" has been shown in bar code 
form. This bar code corresponds, having regard to the start and end words of a bar code, to the graphic rep- 
resentation of the following sequence of bits: 

101010101010100101110010110110101010100101 
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Other variants of this coding method, within the ability of experts, can of course be envisaged. 

In particular, the predetermined unit width for a bar having a given reflection factor may be different from 
that of a bar having a second reflection factor. 

The widths of bars representing a juxtaposition of bits may also be determined in other ways. 

Moreover, the preferred embodiment relates to the coding of essentially alphanumeric characters, but any 
other information could be coded. 

Advantageously, the coded information, and more particularly the alphanumeric characters of the prefer- 
red embodiment may be used for controlling office machinery such as facsimile machines. 

The start of bar code word may, in a variant, carry one or more items of information other than the indication 
of the start of a bar code and the information to be coded in bar code form, keeping however a minimum al- 
ternation of "0* and "1" so that the word can fulfil its functions mentioned above. 

Also as a variant, the simple binary word referred to as "function" in Table I may be used in juxtaposition 
with another simple binary word, other than "0" and "2" (already used for the start and end of bar code words), 
to produce complex words, the meaning of which, from the information point of view, is different from that of 
the corresponding simple binary word alone. 

These variants of course also contribute to increasing the density of information stored on a bar code. 

A preferred embodiment of a bar code reading and generating device using the coding method which has 
just been described will now be described with the help of Figure 2. 

The device is illustrated in the form of a block diagram in Figure 2 and depicted under the general reference 
numeral 20. r It includes a central processing unit 2I7 a counter 22 associated with a dock 23, a printing unit 
24, a RAM 25, a program memory of the ROM type 26, a screen 27 and a keyboard 28. The components 21- 
28 are connected together by means of an address and data bus 31. The RAM 25 and ROM 26 in this case 
constitute the memory means defined above. 

The device also includes an input/output port 29, also connected to the data and address bus 31, and to 
an optical reading means 30, suitable for reading bar codes and, in the environments concerned, referred to 
as an "optical pen". The "input" part of the input/output port 29 therefore constitutes in this case a means of 
receiving information from the optical pen 30. 

In this embodiment, a power suplly 32 is also provided for delivering current to the whole device 20 and 
optical pen 30. 

AD the components which have just been described are of conventional structure and as such are well 
known to experts. In particular, the printing unit 24 can be chosen from amongst any printing devices capable 
of printing graphical characters, and in particular bars of predetermined thickness. In the embodiment illustrat- 
ed here, the printing unit 24 is a printing unit of the same type as that used in facsimile machines. 

Other means suitable for graphically representing bar codes may of course also be appropriate, instead 
of the printing unit 24. 

The optical pen 30 is, in this embodiment, an optical pen sold by the company DATALOGIC under the trade 
name "P 40", which translates the bar code into logic signals. A logic "1" state is delivered for a black bar and 
a logic "0" state is delivered for a white bar. Its resolution is 1 50 urn. These logic signals are transmitted to the 
input/output port 29 to which it is connected. Other means for the optical reading of information coded in bar 
code form may obviously be suitable. 

The other components illustrated in Figure 2 are of commercial structure and will therefore not be descri- 
bed in more detail here, since experts can easily use them in a device according to the diagram in Figure 2. 

The program memory 26 has inter alia a program (RD.PRG) designed to allow reading of bar codes pro- 
duced in accordance with the coding method according to the present invention. The flow chart for this program 
is illustrated in Figures 4a and 4b. In the program memory 26 there is also loaded a program (PRT.PRG) ena- 
bling the device to represent graphically, in this case to print, at the output from the printing unit 24, bar codes 
produced in accordance with the method according to the present invention and representing series of char- 
acters entered by means of the keyboard 28. The flow chart for the printing program is illustrated in Figures 
5a and 5b. 

The RAM 25 includes various registers and in particular several buffer registers which will be described 
later, when the decoding and printing programs are described. 

In addition, the keyboard 28 has a key referred to as the "mode" key, the actuation of which is detected 
by the central unit 21 and which enables the device to change from a so-called "reading" mode to a so-called 
■printing" mode and vice versa, the central unit positioning itself on the "initialisation" sub-program for the 
"reading" mode (box 1 00, Figure 4a) or for the "printing" mode (box 200, Figure 5a). 

The reading method as used in the device for reading and generating bar codes described with the help 
of Figure 2 will now be described with the help of Figures 3, 4a and 4b. 

It should first of all be stated that here the word "reading" means physical reading using the optical pen 
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30 and/or the reading of logic states at the input/output port 29 as well as the subsequent decoding. 
In general terms, the reading method consists of: 

- determining the unit width of the white and black bars by measuring the time elapsed during scanning 
with the optical pen between two successive colour transitions for a series of bars of identical width and 

5 equal to a predetermined multiple of the said unit width; 

- storing the unit width thus determined; 

- comparing the width equivalent to the time of scanning the subsequent bar of the same colour as the 
bar which gave rise to the determination of the unit width with predetermined, so-called "threshold" mul- 
tiples of this unit width; 

10 - storing the logic state corresponding to the colour of the bar measured last; and 

- updating the unit width as a function of the actual width measured. 

In the use of the method, the inventors were confronted with the following difficulty. 
When use is made of printing devices similar to those used in the printers available on the market (such 
as laser or inkjet), it proves to be very difficult to print black and white bars of identical width, especially when 

15 it is desired to print very narrow bars (around 2/1 Oths of a millimetre, for example). In fact, in practice, the black 
bars have an appreciably greater width than the white bars. Thus, in order to determine the unit width of the 
white or black bars, in accordance with the method according to the invention as set out above, the inventors 
chose to make a comparison of the scanning times for the bars of each of the colours. 

Figure 3, with the assistance of an example, gives a better understanding of this aspect of the reading 

20 method of the invention. 

It should be stated first of all that, in accordance with another characteristic of the invention advantageously 
used in the coding method described above, a binary word representing the item or items of information to be 
coded, a start of bar code binary word and an end of bar code binary word are juxtaposed. Advantageously, 
these binary words essentially include an alternation of "1" and "0", so that the bar code has, at its start and 

25 at its end, an alternation of white bars and black bars of identical width. Table I shows that the end word ter- 
minates in a "1" preceded by a "0" and a "1", whilst the start word is preceded by the function word, which 
begins with a "1" followed by a succession of "0" and "1" (seven in this case). Consequently, every bar code, 
according to the preferred embodiment of the coding method, has at its start or at its end at least one series 
of three bits "1", "0", "1", so that, whatever the direction of reading employed by the user of the optical pen, 

30 the optical pen detects, in both cases, the said series of three bits "1", "0", "1". 

This characteristic uses the aspect of the reading method in accordance with the invention according to 
which, for determining the unit width of the white or black bars, a measurement is made of the time elapsed 
during scanning between two successive transitions of a colour for a series of bars of identical width and equal 
to a predetermined multiple of the said unit width. 

35 In this embodiment, the predetermined multiple is equal to 1 and the unit width is the width corresponding 

to one bit 

in the embodiment chosen and depicted in Figure 3, a bar code having various series of black (N) and 
white (B) bars has been depicted schematically, in order to give a better understanding of this aspect of the 
invention. The series of black and white bars has on the one hand four alternately black and white bars, of unit 
40 width, and a black bar having a width equal to four times the unit width. This bar code therefore represents 
the binary value "101011". 

It can be seen that, in accordance with the aspect of the invention presently described, the first three bars 
constitute a series of bars of identical width and equal to a predetermined multiple (1 in this case) of the unit 
width. 

45 In this embodiment, the unit width is measured by measuring the scanning time. A measurement of the 

scanning time is made by means of the clock 23 associated with the counter 22. When the reading commences, 
that is to say when the user scans, in this example from left to right, the bar code illustrated at the top of Figure 
3, the counter counts clock cycles (of a value of 1 MHz). 

The widths of the black and white bars thus measured are successively fed into two value registers of the 
50 RAM 25, referred to for convenience as A_ 2 and A^ (VR A.,/ A_ 2 on figure 2). 

The iterative measurement process will now be described with the assistance of Figures 4a and 4b. 
These figures depict the flowchart of the program (RD.PRG) controlling the reading operations. 
In boxes 1 00 and 135, the first of which concerns the initialisation of the reading process when the machine 
is started up, and the second of which concerns an initialisation which takes place between the reading of two 
55 different bar codes, a value corresponding to the maximum counting value of the counter 22 is recorded in the 
registers A^ and A_ 2 (in this case the value 98301). 

During the reading, that is to say during the scanning of the bar code such as the one in Figure 3, a first 
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white-black transition is detected by the optical pen 30. In fact, before the reading of the first black bar, the 
optical pen 30 transmits the logic "0" state, which is read by the central unit 21 through the input/output port 
29. 

At the time of this first white-black transition (the first black bar on the left in Figure 3), the counter 22 is 
reset to zero (box 102). The logic state at the input/output port is then read (in this case the logic "1" state) 
(box 103). 

The counter 22 then counts (box 104) the number of clock cycles which have been completed since the 
change of logic state, until the following change of logic state detected during the test 1 05. As long as the optical 
pen does not detect a further change of colour (in the present case the transition from black to white between 
the first black bar and the first white bar), counting continues (negative branch of the test 105). 

The counter 22 is stopped (box 1 06) at the time of detection of the change of logic state by the optical pen 
30 (in this case the detection of the first white bar). 

The value on the counter is read by the central unit 21 and stored in the RAM 25. The test 108 is then 
carried out, in the course of which a check is made whether the value A of the counter, which has just been 
stored in the RAM, is greater than a predetermined multiple of a unit width normally stored in the register A.* 

When a reading cycle starts, the value stored in the register A* is high and the test 108 is negative. The 
value present in the register A^ is then recorded in the register A_ 2 (box 112), and then, box 113, the current 
value A of the counter 22 (as provisionally recorded in the RAM 25) is recorded in the register A^. The counter 
22 is then reset (box 102). 

The process then continues when the first white bar in Figure 3 is scanned by the optical pen 30. When 
the counter stops (box 106), the latter has a new value A, which may be identical to the value A which was 
previously measured, lower in the case where the user has speeded up his scanning (the most probable case), 
or higher in the (improbable) case where the user has slowed down his scanning at the start of a reading cycle. 
The new value of the counter A is compared with the same multiple of the unit width value normally recorded 
in the register A_ 2 . As the latter still has a very high value, the test 108 also proves negative and the operations 
of boxes 112and 113 are carried out in the same way as for the cycle previously described. It is then seen that 
the counting value measured at the time of the scanning of the first black bar is present in the register A_ 2 . 

The counter is then once again reset (box 102) and, at the time of scanning of the second black bar, the 
counting of the clock cycles representing the width of this (box 103-106) is carried out 

A comparison is then made between the current measured value of the second black bar with a predeter- 
mined multiple of the measured width of the first black bar. In this case, the test 108 should be negative since, 
as illustrated in Figure 3, the second black bar has a width identical to that of the first black bar. 

The operations 112 and 113 are once again carried out and it is seen that a value representing the width 
of the first white bar is then present in the register A^. 

In parallel with the three cycles which have just been described, the logic state read by the optical pen is on 
each occasion recorded, in one bit, in a temporary reading buffer (TRB on figure 2) in the RAM 25 (box 107). 
These operations are shown diagrammatically in the right-hand part of Figure 3, which illustrates the temporary 
reading buffer (TRB) in the form of a register in which the logic "1" state is recorded at the time of reading of 
the first black bar, the logic "0" state is recorded at the time of reading of the first white bar and the logic "1" 
state is once again recorded at the time of reading of the second black bar. 

The second white bar is then measured as described previously, its width being compared with that of the 
first white bar recorded in the register A_ 2 (repetition of operations 102-108). 

At the time of reading of the third black bar (having, as can be seen in the diagrammatic drawing in Figure 
3, a width equal to four times the unit width) the test 1 08 proves positive. In fact, if it is assumed that the scan- 
ning speed is substantially constant, a number of clock cycles four times greater is counted at the time of scan- 
ning of the third black bar than at the time of scanning of the second black bar, which serves as a reference 
(in the register AJ. A first bit of logic -1" value had been recorded (at box 107) following the test 105, when 
the latter had become positive at the end of scanning of the third black bar illustrated in Figure 3. Following 
the test earned out at box 108, a second bit of value 1 is recorded in the temporary reading buffer (TRB), as 
provided for at box 109. 

It can be seen that the function of the test 1 08 is to distinguish the bars with a unit width from those liable 
to have a width equal to at least 2.66 times the unit width. Should the test 108 prove positive, and subsequently 
to the second storage of the logic state in one bit in the temporary reading buffer (TRB), another test is carried 
out (box 1 1 0), during which the current value of the counter is compared with a second predetermined multiple 
of the unit width, the multiple in this case being 5.33. Where the test 110 proves negative, an operation 114 
similar to the operation 112 is first of all carried out the value present in the register A_, being transferred to 
the register A.* A value equal to one quarter of the current value (box 115) is then transferred to the register 
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A_i- 

Thus, when the test 108 is positive and the test 110 is negative, the central unit 21 knows that the optical 
pen has just scanned at bar with a width equal to four times the unit width. A value equal to one quarter of the 
measured width is stored in the register so that, when the following bar (white in this case) is read, a width 
corresponding to the nominal width is recorded in the register A_ 2 - 

Should the test 110 prove positive, the central unit 21 deduces therefrom that the bar whose width has 
just been measured has a width equal to at least 5.33 times the unit width. In accordance with the coding meth- 
od, a third bit similar to the previous two is then recorded in the temporary reading buffer (TRB) (box 111). 

If the following threshold test (box 116) proves negative, an operation 117 similar to the operation 112 is 
carried out, whilst in the operation 118 a value equal to one eighth of the measured width is stored in the register 

If the test 116 proves positive, this means that the measured width is greater than 10.66 times the unit 
width and a fourth identical bit is stored in the temporary reading buffer (TRB) (box 119). 

A test 1 20 makes it possible to determine whether or not the width of the bar which has just been scanned 
is greater than 21.33 times the unit width. 

If the threshold test of box 120 proves negative, an operation 121 similar to the operation 112 is carried 
out, whilst in the operation 122 a value equal to one sixteenth of the measured width is stored in the register 
A_ 1p and as always with this type of operation the program returns to box 102 where the counter 22 is reset 

Where the test 120 proves positive, as there is no provision in the embodiment of the invention chosen 
and depicted for having more than four identical bits in succession, this means that there is a reading error or 
end of reading. This is the reason why the four previous bits in the temporary reading buffer (TRB) are erased 
at box 123. 

Before describing the subsequent operations in the flow chart in Figures 4a and 4b, the reasons why the 
threshold multiples have been chosen to be equal to the values used in the tests 108, 110, 116 and 120 will 
be described below. 

In the embodiment of the device chosen and depicted, the optical pen sold under the trade name "DATA- 
LOGIC" has a resolution of 150 uxn. In the embodiment used, the printing unit has a resolution of 460 dpi (dots 
per inch: that is to say a width per dot of 70 urn). Consequently, in order to be able to use the optical pen with 
the bar codes printed by the printer unit, it was necessary to use an unit width of three dots, that is to say 21 0 
um. 

It will be recalled that, in accordance with the invention, the width of the juxtaposed bars is an actual mul- 
tiple, in this case equal to 1, of 2 n times the unit width, n being equal to the number of juxtaposed bits. 

The unit width is the one corresponding to three dots (210 um), the width for two juxtaposed bits is 12 
dots, that for three juxtaposed bits is 24 dots, and that for four juxtaposed bits is 48 dots. 

The decision thresholds have been placed, in this embodiment, at 8 dots, 16 dots, 32 dots and 64 dots, 
these decision thresholds being, in terms of dots, multiples of 2. 

Thus, for the bars having four unit widths (12 dots), the lower decision threshold is fixed at 8 (that is to 
say 12-0.33 times 12) and the upper threshold is fixed at 16 (that is to say 12 + 0.33 times 12). The threshold 
constants are therefore respectively 2.66 and 5.33, corresponding to the division of 8 and 16 by 3. The con- 
stants of 10.66 (test 116) and 21.33 (test 120) are determined in the same way. 

Thus the system of tests described with the assistance of Figure 4a amounts to deciding that, as soon as 
a width 33% less than a predetermined width of higher rank is measured, the logic decides that the bar read 
has the width of lower rank. 

The inventors considered that a margin of 33% is sufficient and in this way makes it possible to "absorb- 
any variations in the reading speed. Thus it is observed that the coding and reading methods in accordance 
with the present invention allow an easier use of the optical pen, since the user is not obliged to pay any at- 
tention to the consistency of his scanning speed, unlike the prior art In other words, the coding and reading 
methods allow a more reliable reading of the bar codes by means of an optical pen. 

Steps 124 et seq then make it possible to decode the bar code read, with reference to Table I or character 
conversion table (CCT on figure 2) stored in ROM 26. 

This decoding commences with the reading of the last 7-bit word in the temporary reading buffer (TRB) 
(box 124) and then the decoding of this word with reference to Table I recorded in the ROM 26 (box 125). The 
test 1 26 consists of de term in ing whether this 7-bit word corresponds to the end of bar code character (01 001 01 , 
see Table I). 

If the test 126 is negative, the following test (136) checks whether the last 7-bit word present in the tem- 
porary reading buffer (TRB) is a character referred to as a function character in Table I (1010101). If not, an 
error message is displaced on the screen 27 (box 128). Two successive tests 126 and 136 with a negative 



10 



EP 0 667 592 A1 



result shows that the bar code has not been properly read. A further initialisation is then carried out (box 1 35). 
so that the process described above can recommence. 

If the test 136 is positive, this means that the reading has been carried out in reverse, the first bit read in 
reality being the last one in the code and vice versa. The order of the bits in the temporary reading buffer (TRB) 
is then reversed, box 137. and the program is switched to box 124. 

If test 126 is positive, this means firstly that the last seven-bit word in the temporary reading buffer (TRB), 
also called temporary buffer corresponds to the end of bar code character and secondly that there has been 
no reading error. 

It can be seen that the test 126 is particularly advantageous. In fact, if during reading a bar of width equal 
to a multiple of the unit width is not decoded as such, for example because of a significant variation in the scan- 
ning speed of the optical pen. this means that, in the temporary reading buffer (TRB). one bit too many will 
have been recorded or on the other hand one bit will be missing. For example, a juxtaposition of three "1" will 
be recorded instead of a juxtaposition of two "1 ■ or vice versa. Under these circumstances, the end of bar code 
character is not recognised during the test 126. The operations described above (boxes 128, 136 and 137) 
then take place. On the other hand, if the end of bar code character is recognised, this means that there has 
been no reading error of the above-mentioned type. 

The "end" character is then stored, box 127, in a working reading buffer (WRB on figure 2), also called 
work reading buffer, provided in the RAM 25 and it is displayed on the screen 27. 

The word preceding the word known at the previous step is then read. This word is compared with the table 
shown in Table I and decoded (boxes 129 and 130). 

During this decoding the test 131 is carried out, the purpose of which is to determine whether the word is 
unknown, in which case an error message is displayed on the screen 27 (box 132), or whether it is known, in 
which case the corresponding character is stored in the above-mentioned working reading buffer (WRB) and 
displayed on the screen 27 (box 133). 

The test 134 is then carried out, the purpose of which is to determine whether the temporary reading buffer 
(TRB) includes another seven-bit word. If so, the program is switched to above box 129 and the operations 
which have just been described are recommenced. If not, this means that the reading of the bar code is ter- 
minated. A further initialisation is carried out, notably by recording the maximum counting value of the counter 
22 in the registers A_ 2 and A^ (box 1 35). 

In addition, the presence of a word of less than seven bits detected by the test 131 means that there has 
been a reading error and in particular an error in measuring the width of a bar of great width resulting in the 
loss of a bit or. on the other hand, the gain of a bit The operations 129-134 with the test 131 in fact perform 
in this case a modulo 7 counting of the bits present in the temporary reading buffer (TRB). The simple presence 
of a final word (after decoding of the other words) having less than seven bits suffices to trigger the error mes- 
sage 132. 

The device is then ready for the reading of a new bar code. 

A preferred embodiment of a method of printing a bar code according to the invention will now be described 
with the assistance of Figures 5a and 5b. 

In this embodiment, this method is used in the device which has been described with the assistance of 
Figure 2. A program corresponding to the flowchart which will be described is loaded in the ROM 26 and is 
used by the central unit 21 . The central unit 21 controls the printer unit 24 by means of conventional dedicated 
control programs (CP on figure 2) loaded in the ROM 26. 

When changing to "printing" mode, the program first of all goes to box 200, which corresponds to an ini- 
tialisation sub-program. This initialisation consists of activating the components required for printing, in this 
case a printing unit 24. This activation is effected by means of the control programs (CP) for the printing unit, 
of conventional structure and loaded in the ROM 26. 

The program then goes to box 201. There is a working printing buffer register, also called work printing 
buffer (WPB on figure 2), in the RAM 25. A function" character and the character "2" are recorded in this reg- 
ister. 

The program then actuates the display of a message inviting the entry of a character (box 202). This mes- 
sage is displayed on the screen 27 and the user types the required character on the keyboard 28. 

At box 203, a test is carried out for the purpose of determining whether a character has been typed on one 
of the keys of the keyboard. 

If not, the program goes to box 201 and the message inviting the entry of a character remains displayed. 

As soon as a character is typed on the keyboard, it is stored in the working printing buffer register (WPB) 
(box 204). This character is stored at the end of the characters already stored previously. 

A test is then carried out, at box 205, for the purpose of determining whether a validation key is then typed 
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on the keyboard fin this case the "enter" key). If not, the program goes to the test 203 and the following character 
can be entered on the keyboard by the user, whilst the message inviting the entry of a character remains dis- 
played on the screen. 

After the validation key has been typed (test 205 positive), the program actuates the insertion of three 
characters: "function", "zero" and "end of chain" (box 206). The "end of chain" character enables the end of a 
chain of characters to be defined. It is for example represented by the symbol "\0" in the case of C language. 

At the end of this operation, the working printing register (WPB) includes the series of characters corre- 
sponding to the bar code which the user desires to print 

TTien, at steps 207-212, the characters contained in the working printing buffer register (WPB) are trans- 
formed into a binary word, by comparison with the characters in the conversion table appearing below in Table 

At box 207, the character following the last character converted in the working printing buffer register 
(WPB) is read. At the start of the chain, this is the first character in this register, namely the "function" character. 

A test is then carried out, at box 208, for the purpose of finding out whether or not the character read ap- 
pears in the character conversion table (CCT) (Table I above). 

If test 208 is positive, the binary word associated with the character read is recorded in a temporary printing 
buffer register, also called temporary printing buffer (TPB on Figure 2) of the RAM 25 (box 211). 

If the test 208 is negative, the program actuates the display of an error message on the screen (box 209). 
In addition, the working printing buffer register (WPB) and temporary printing buffer register (TPB) are cleared 
(box 210). The program then goes to box 201. 

As long as the "end of chain" character is not recognised (negative branch of test 212), the program goes 
to box 207. When the "end of chain" character is recognised, this means that all the characters contained in 
the working printing buffer register (WPB) have been read. 

The program then goes to box 213. At this step, a binary word "0000000" is recorded in the temporary 
printing register (TPB). Trie reason for this step will become clear later in the description. 

At box 214, the logic state of the first bit in the temporary printing buffer register (TPB) is read. 

Available n stored in the RAM 25 is set to zero in the following step (box 215). 

A double loop is then made, with the purpose of determining whether or not a series of bits with an identical 
logic state is present, with a view to allowing the printing of bars of corresponding width (boxes 216-223). 

In this loop, a bit logic state following the logic state previously read is first of all read (box 216). 

At 217, a test is carried out to determine whether or not the current logic state (that is to say the logic state 
read at box 216) is equal to the previous logic state (that is to say that of the bit previously read). If not, the 
printing of a line with a reflection factor corresponding to the previous logic state of width equal to 2" times the 
unit width is then actuated (box 21 8). 

At box 219, the variable n is set to zero and the program goes to box 216. 

Should the test 21 7 be positive, a test 220 is then carried out to discover whether or not the current variable 
n is equal to zero. 

If the test 220 is positive, that is to say if the variable n is equal to zero, the latter is set to the value 2 (box 
222). This action takes into account the fact that, at the time of the test 21 7, it was determined that the previously 
read bit and the current bit had the same logic value; there are therefore at least two consecutive bits having 
the same logic value. 

The variable n having been set to the value "2", the following bit is once again read at box 216. If the test 
217 once again proves positive, the test 220 is again carried out However, as the variable n has previously 
been set to 2, the test 220 proves negative. The value of n is then incremented by one unit (box 221). 

When the test 220 proves negative for the first time, this means therefore that there are at least three con- 
secutive bits having the same logic state. 

The test 223 is then carried out It should be stated here that in accordance with the preferred embodiment 
of the present invention, the characters are coded so that there are no more than four consecutive bits having 
the same logic state. If the test is 223 is negative, this means that in the temporary printing buffer (TPB), there 
are either three or four consecutive bits having the same logic state. The following bit it then read at box 216, 
which may lead to a further incrementation of the variable n by one unit 

At the third incrementation of the variable n, the test 223 proves positive. This means that the binary word 
read in the temporary printing buffer register (TPB) is the word "OOOOOOO" introduced into the latter at step 
213. In such a case, the central unit knows that it has read the last significant bit recorded in the temporary 
printing buffer register (TPB) and that the last line of the bar code has been printed. 

In this respect it will be noted that the printing of the line corresponding to the previous logic state of width 
2 n referred to at box 218, makes it possible in particular to carry out the printing of lines of a width equal to 8 
times or 16 times the unit width. When there are three consecutive bits of the same value, the test 217 is pos- 
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rtive whilst the tests 220 and 223 are negative. The program then automatically goes to box 216. However, 
the following bit has a different logic state from the three previous ones, which results in the test 217 being 
negative and consequently to printing being actuated by the program, when the latter is at box 218. The same 
applies when, after a series of four bits having the same logic state, there is a new colour transition detected 
5 by the test 217. 

When the test 223 is positive, the program goes to box 224 and actuates the erasure of the working printing 
buffer register (WPB) and temporary printing buffer register (TPB). 

Naturally the present invention is in no way limited to the embodiments described in relation to the figures 
but, quite on the contrary, embraces all variants within the ability of persons skilled in the art. 
10 In particular, from the above information, an expert is also able to produce a simple coding device or in- 

terface which will be connected on the one hand to means enabling the user to enter characters intended to 
be coded, such as a keyboard of the type shown under the reference 28 in Figure 2, and on the other hand to 
means suitable for representing bar codes graphically, which may for example consist of the printing unit 24 
in Figure 2. 

15 Such a coding interface includes, arranged as illustrated in Figure 2, a central unit (such as the unit 21) 

suitable for executing programs loaded into memory means (such as the ROM 26), means for entering char- 
acters intended to be coded (such as input/output port comparable to the one bearing the reference 29 in Figure 
2, a socket or any other means of connection known to experts, making it possible for example to connect the 
aforesaid keyboard), means designed to deliver the coded information (in this case once again such as the 

20 input/output port or anyother equivalent connection means) to means suitable for representing bar codes 
graphically (such as the printing unit 24), and memory means (such as the ROM 26) in which is loaded in par- 
ticular the program implementing the steps of the coding method defined above. 

In a similar manner, from the above information, experts will also be able to produce a simple device or 
interface for reading bar codes coded in accordance with the coding method defined above and including, ar- 

25 ranged as illustrated in Figure 2. a central unit (such as the unit 21) suitable for executing programs loaded 
into memory means (such as the ROM 26), means for receiving information coming from means for the optical 
reading of information coded in bar code form (of the type such as respectively the input/output port 29 and 
optical pen 30), means for measuring the scanning time of at least some of the code bars (such as the counter 
22 and clock 23) and memory means (such as the ROM 26) in which is loaded in particular the program im- 

30 plementing the steps of the reading method defined above. 

In addition, in other embodiments, it will be possible, in addition to the display of the decoded information 
on the screen 26, or even in place of this display, to recover decoded information at the input/output port 29, 
for example to control a remote terminal, with regard to its functioning. Such a terminal may for example be 
represented by the facsimile machine which is the subject of the above-mentioned French patent application 

35 No 93.10352. 
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TABLE I 





Binary word usable 


Binary word used 


Associated 
character 


5 


0010001 








0010010 








0010011 








0010100 






10 


0010101 








0010110 








0011011 






15 


0011100 








0011101 








0011110 






20 


0100001 


X 


/ 




0100010 


X 


B 




0100011 


X 


C 




0100100 


X 


D 


25 


0100101 


X 


0/end 




0100110 


X 


9 




0101001 


X 


1 


30 


0101010 


X 


2/start 




0101011 


x 


F 




0101100 


x l 


G 


35 


0101101 


X 


3 




101110 


X 


H 




0110001 


X 


J 




0110010 


X 


A 


40 


0110011 


X 


K 




0110100 


v 


L 




0110101 


X 


4 


45 


0110110 


X 


B 




0111001 


X 


M 




0111010 


X 


N 




0111011 


X 


P 


50 


0111100 








0111101 








1101110 







55 
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TABLE 1 (Continued) 





Rifiarv umnl notKIr 

WMMMJf nvlU litMl/iv 




Associated 
character 


5 


1000010 








1000011 








1000101 


X 


Q 


10 


1000110 


X 


R 




1001001 


X 


1 




1001010 


X 


5 




1001011 


X 


S 


15 


1001100 


X 


T 




1001101 


X 


O 




1001110 


X 


V 


20 


ioioooi 


X 


W 




1010010 


X 


6 




1010011 


X 


X 


25 


1010100 


X 


Y 




1010101 


X 


function 




1010110 


X 


7 




1011001 


X 


U 


30 


1011010 


X 


8 




1011011 


X 


Z 




1011100 


X 


uppercase 


35 


1011101 


X 


lower case 




1011110 


X 


space 




1100001 








1100010 






40 


1100011 








1100100 








1100101 






45 


1100110 








1101001 








1101010 






50 


1101011 








1101100 








1101 101 
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Claims 

1. Method of coding information in bar code form, characterised in that it consists of: 

- representing each of the items of information to be coded by a so-called "simple" binary word of m 
bits, 

- expressing the binary word as a bar code: on the one hand by representing, in order of appearance 
in the binary word, each of the bits by a bar with a first or second reflection factor of a predetermined 
unit width depending on whether it has a binary value equal to "0" or "1 "i and on the other hand by 
representing a juxtaposition of two or more bits of the same binary value by a single bar having a 
reflection factor corresponding to this value and having a width greater than the said predetermined 
unit width, the greater width being an actual multiple of 2" times the predetermined unit width, n being 
equal to the number of juxtaposed bits. 

2. Method according to Claim 1 , characterised in that the said actual multiple is equal to one. 

3. Method according to Claim 1 or 2, characterised in that, when several items of information must be coded 
on the same bar code, the binary words representing each of the said items of information are juxtaposed 
to form a single, so-called "complex" binary word; each complex binary word being expressed as a bar 
code in the same way as the simple binary words. 

4. Method according to any one of Claims 1 to 3, characterised in that the predetermined unit width is the 
same for the bars with the first reflection factor and those with the second factor. 

5. Method according to any one of Claims 1 to 4, characterised in that the bars with one of the two factors 
are white in colour whereas the others are black. 

6. Method according to any one of Claims 1 to 5, characterised in that m is equal to 7 and in that only simple 
binary words which do not contain a sequence of more than four bits of the same value are adopted. 

7. Method according to Claim 6, characterised in that, in addition, only the simple binary words which do 
not begin and/or end in a sequence of more than two bits of the same value are adopted. 

8. Method according to any one of Claims 1 to 7, characterised in that a simple, so-called "start of bar code" 
binary word and a simple, so-called "end of bar code" binary word are juxtaposed with the binary word 
representing the item or items of information to be coded, framing the said binary word representing the 
item or items of information, and the complex binary word thus obtained is expressed as a bar code. 

9. Method of decoding bar codes coded according to the method defined in any one of Claims 1 to 8, char- 
acterised in that, in order to determine the possible presence of a decoding error, a modulo m counting 
of the decoded representation of the bar code is carried out 

10. Method of reading information coded in bar code form by means of the method defined in any one of 
Claims 1 to B, characterised in that, in an initial cycle, it consists of: 

- determining the unit width of the bars with the first and second reflection factors by measuring the 
time elapsed during scanning, with means for the optical reading of information coded in bar code 
form, between two successive factor transitions for a series of bars of identical width and equal to 
a predetermined multiple of the said unit width; 

- storing the unit width thus determined; 

- storing the logic state corresponding to the factor of the bar measured last; and 

- updating the unit width in accordance with the actual width measured during the measurement of 
the width of each of the bars in the said series of bars. 

11. Method according to Claim 1 0, characterised in that it also includes an iterative decoding cycle consisting, 
after the measurement of the width of the last two bars in the said series, of: 

- comparing the width equivalent to the scanning time for the subsequent bar with the same re- 
flection factor as the bar which gave rise to the determination of the unit width with predetermined, so- 
called "threshold" multiples of the said unit width. 
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12. Method according to either one of Claims 10 and 11, characterised in that, in order to determine the pos- 
sible presence of a decoding error, a modulo m counting of the decoded representation of the bar code 
is carried out 

5 13. Device for reading bar codes coded in accordance with the method defined in any one of Claims 1 to 8, 
characterised in that it includes a central unit (21) suitable for executing programs loaded in memory 
means (26), means for receiving information (29) originating from means for the optical reading of infor- 
mation coded in bar code form, means (22, 23) for measuring the scanning time for at least some of the 
code bars, memory means (26) in which in particular the program implementing the steps defined in any 

10 one of Claims 10 to 12 is loaded. 

14. Device according to Claim 1 3, characterised in that it also includes the means (30) for the optical reading 
of information coded in bar code form and in that the said means for receiving information consist of a 
means (29) for connecting to the device. 

15 

1 5. Device according to Claim 1 3 or 1 4. characterised in that, in order to enable it to generate bar codes coded 
in accordance with the method defined in any one of Claims 1 to 8, it also includes means suitable for 
representing bar codes graphically (24) and means (27, 28) enabling a user to enter characters intended 
to be coded, a program implementing the steps defined in any one of Claims 1 to 8 also being loaded in 

~20 the memory means (26). " 

1 6. Device according to any one of a aims 1 3 to 1 5, characterised in that it also includes means (27) for dis- 
playing the decoded information. 

25 17. Device according to any one of Claims 1 3 to 1 5, characterised in that it also includes means (29) intended 
to deliver the decoded information. 

18. Device for coding according to the method defined in any one of Claims 1 to 8, characterised in that it 
includes a central unit (21) suitable for executing programs recorded in memory means (26), entry means 

30 for characters intended to be coded, means intended for delivering the coded information to means suit- 

able for representing bar codes graphically (24), memory means (26) in which in particular a program im- 
plementing the steps defined in any one of Claims 1 to 8 is loaded. 

19. Device according to Claim 18, characterised in that, in order to enable it to generate bar codes, it also 
35 includes means (28) enabling a user to enter characters intended to be coded and connected to the said 

entry means, and the said means suitable for representing bar codes graphically, connected to the said 
means intended to deliver coded information. 
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